Abstract
Introduction
There is increasingly strong evidence that Human Papilloma Virus (HPV) is a risk factor for the development of oropharyngeal cancer. Evidence for a similar role in oral cancer (OSCC) is not as clear. Furthermore, it is also uncertain whether HPV may have an etiologic role in the development of oral epithelial dysplasia (OED) or its transformation to OSCC. Reported prevalence rates of HPV infection in oral premalignant lesions range from 0 to 100%. A recent meta-analysis estimates the prevalence of high-risk serotypes HPV16/18 in oral premalignant lesions and OSCC to be around 25%. Despite this being three times higher than was found in normal oral mucosa, it does not imply a causal relationship. Furthermore, very few studies have examined the prognostic significance of HPV positivity in the development of OSCC from oral premalignant lesions. Those that have either include cases without OED, or have very small numbers. This has led to conflicting results.
Aims
We aimed to examine the ability of p16
INK4a protein expression, a surrogate marker of HPV infection, to predict malignant progression in a large cohort of patients with OED.
Methods
A cohort of 148 cases with a range of severity of OED, as defined by the WHO grading system was compiled. As well as histological grade, other clinical factors were collated on each case. Immunohistochemical analysis was performed on 4μm sections using a well validated and reproducible mouse monoclonal antibody directed against p16
INK4a
. Slides were double scored independently by two trained observers using a scoring system that considered both the intensity and proportion of cells stained. Univariate analyses using both logistic and Cox regression models (the latter also giving a time to event analysis) were performed.
Results 39 of the 148 cases progressed to cancer. 10 of the 148 cases (15%) had a p16
Introduction
The role of the human papilloma virus (HPV) in the pathogenesis of oropharyngeal carcinoma (OPC) is now well established [1] [2] [3] [4] . However, the aetiological role of HPV infection in the development of cancers of the oral cavity is currently not as clear.
OSCC is thought to arise as a result of the accumulation of progressive genomic instability and consequent histological atypia 5 . This sometimes presents as oral epithelial dysplasia (OED). As only around 12% of OED lesions will undergo malignant transformation, it is termed a potentially malignant disorder 
Statistical analysis
The strength of agreement for immunohistochemical scoring between the two raters was assessed using both kappa (κ) and intraclass correlation coefficients (ICCC).
ICCC has been suggested as superior in assessing agreement in this setting, however kappa scores were also calculated to allow comparison with other studies 11 .
Agreement was interpreted using well accepted standards 12, 13 . The relatively low rate of p16 INK4a positivity in this cohort may be explained by our use of high intensity and proportion scores before assigning a case this status. This is in keeping with previously proposed classifications by Weinberger and supported by diagnostic algorithms proposed by Robinson et al 14, 15 .In our study, other known risk factors such as smoking and alcohol intake were not prognostic, with only a high histopathological grade of dysplasia significantly predicted progression in this cohort, (p= 0.0002).
Several studies have examined the prevalence rates of HPV infection in oral premalignant lesions. These have been summarized in a recent systematic review 8 .
956 cases of oral potentially malignant disorders (OPMD) and 675 controls were included in the analysis. In all 19 cross sectional studies, HPV was seen in a higher proportion of the OPMD groups than in the controls (OR 3.87 (95% CI: 2.87-5.21).
This association was even more significant with a subgroup analysis of cases of OED (OR 5.10; 95% CI: 2.03-12.80). These findings were confirmed in a second systematic review 7 . While most studies have used polymerase chain reaction (PCR) or in-situ hybridization (ISH), for the detection of HPV DNA, detection of p16
INK4a
protein overexpression by immunohistochemistry has also been shown to be a surrogate marker of HPV infection [16] [17] [18] [19] . 
Conclusion
We have found no evidence that p16 INK4a expression is able to predict malignant progression in cases of OED. Its use as a biomarker in helping to stratify the malignant potential of patients with OED cannot therefore be justified. 
